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(54) PRODUCTION OF NUCLEOSIDE-5 f -PHOSPHATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently obtain the subject compound useful for producing 
seasonings, medicines and as an intermediate material for these products by making microorganism- 
derived acid phosphatase act on nucleoside and a donor of phosphoric acid such as polyphosphoric acid 
under condition of an acidic pH value, and collecting the reaction product. 

SOLUTION: This compound is obtained by making acid phosphatase derived from microorganism 
variants (Morganella morgani NCIMB 10466, etc.) which reduce nucleotidase activity act on a 
nucleoside (e.g. inosine) and phosphoric acid donor (e.g. sodium pyrophosphate), such as a 
polyphosphoric acid (salt), phenylphosphoric acid (salt), or carbamylphosphoric acid (salt) under 
condition of pH 3.0-5.5 to form a nucleoside-5'-phosphote (e.g. 5-inosinic acid); followed by 
centrifuging the precipitation after stopping the reaction by addition of 2N hydrochloric acid, and 
separating the product by using, e.g. an adsorptive synthetic resin, thus effectively obtaining the 
objective compound, nucleoside-5'- phosphate useful for seasonings, medicines and as an intermediate 
material for seasonings and medicines. 
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mm 1 1 «tt*cc**r & W4^ * a7t^ 

OS) ^ett«KJ:4att!Sn«MKK9#(Cffffl«it 
■xXT-MMfift. 

[IS*® 2 ] BSl±7 ^7t^ -- fe'#* t? u*f*- 
[Ig*3p3 ] B»7 — fef#*.'U#* 718161 

Bxx?jU0>Mfift. 

[ Ig*JS 4 ] 1*1*7 * * 5 t * — f «WWE5WH- 
4K*<*4a*7 s ✓BEW*3ttfjl#fli 1 icfiflW)* * 

[13*315 ] m.?**?v fcf3MEW*B?MM- 

* ^Bffi?iJ*S«#*S2(CfiStt©SS * U*V K - 5 ' 

[I8*3g6 ] 1*1*7 ^7t^ —Mix*/* U t 73 
«a8fe?£T * -5 i&d&S 1 K I2$SW 5? * U * i' ¥ - 5 ' - 
ttHxx?jM>tt&ft. 

[IS*Jg7 ] Bttv ^ * 3 r * -*«WHaB5WW- 

* U K - 5 ' - Mm* * r JtOttfift. 

[ 18*^ 8 ] 1*1*7 ^ * 5 t * -4sf #EM*B?iJS^ 
1 1 Kfci*r7 4*ao>^V2/>«ttScx/Xtt 1 5 3 
§@ocw v c ^ s/>3ss#.ft<&7 * ^Ktcettuxc^ 

5' -«Bx**.'U©»8£ D 
[Ig*3p9 ] tc*sn£7 s ^BE 

[ ig*jg i o ) BWkeni*^ i i * n* 7 s ✓ 

[igjftf 1 1 ] E?J£SB9J«^ i i (e*t<r 7 4§g 
O f 'J > > £&Ktf/X<* 1 5 3 §g © -f v D ^ t' >«& 

a? ir a7 t 

[ Ig*3p ! 3 ] M*« 1 2 ccett0iMs¥*3MUI 
*DNA 0 

[ £g*J£ 1 4 ] 1 3 tc&tieptt&jl D N A *S 

wr 



0) WW9-37 7 85 

2 

[ 0 0 0 ! ] 

5' -«Bxx^0H&tt(cnf *. 

tt. S*U*fK-5' -Mxx?JU0ttiK*>l*r 

Wffl»5tafra<cKtt7*A7 7*—tf. SBfi7*27T 

*>K-5' -*Bxa*jM*, MM, 
10 [ 0 0 0 2 ] 

i K £ 0 * » u * v F - 5 ' - *Wx ju *Kfi? 6 

Btffl^**S (ft^fl339-2985««) . ftft$6*'£nt' 
{©S8g4?-1186^> , 7-b^AJW^ffli^-ft 
ft (4MIQ56-82Q989) . 7rV>»H^B (ATP) 
&fflC»4*ft (45950363 - 230094^) Ifi^^lnX^h. 

20 Sffi^^«B*J^^if -JUBxay-ArfD 
[ 0 0 0 3 3 *CC, 

wmt* »B*#f*«:ff « ^ -2> c <t tc & d . 

2' 3' -X»U4-fKWtfft>ltt<r#9C^« 
r4*ftftW«Ufc (*SBB¥07-?3179»> o 

^ifecc, -t^att*m6ntt*?rc sew:. Sf<* 

[ 0 0 0 5 ] 

[ftWJBftl/^^if 4BH3 *5SWfl)B«a. 
*oWfl«f ^ u * > K - 5 ' - HVx A -?>KC*3£ 

It. 55^l^>K-5' -«BXA^KO»ig^SCC*J 
l*-C»fflttB*. ttBJR^a-K^Siie^ Site-? 1 
«rS«MBft^ D N ASO'iS^fex D N A«rAVT «H£ 

[ 0 0 0 6 ] 

»4«W>^WjSiAaSfftJ: 0 «Ui/fcW47 ^7 7 ^- 

50 tf*pH 3,0-5.5 ©ftfrT'C5t 5^ U*f K^O'^^U^ 
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(3) 



^¥9-37 7 85 



^ £ & C * * C ± 0 fc. 
*^tf*?JB«RVxi/* bTBBaSJ:0 

* u y — fe'SttflHST L&5taaB»7 * * 5 t * 

*4 f^ct OttSET**££*i$tt* C t ic J: 0 * * u 

* f K - 5 ' - MB J- * ^i^fitt#3»HflW: ft-h* 

[0007] r**>*, *swt*, tt?^^^ 

afetf(C#y*» (ft) . 7 xxjUJH* (fi) Rtffc.'UK 
£JUBB <tt) iO-^.«4Sf^OigtR3<li«BIS^(ttc 

t/«5>. cn&im? *C&efftt&T«X» User- 
s' -«Bx^*-^©«iS2«:fi«r*fc©T?**. 
[0 00 8] ttc. *^ff*?JSW«K4* 

o . * * u * * -tf attswsT i*&*pauB4 ? * x 



[ 0 0 0 9 ] 2 xw »J b 7lg*H8K£ 

*TS«SBI*7**7 7*--tf, tfjf 

7*a7T»-eoi*rft**a~KT6&£?. 
e?tatrti*itDNA. ato'tcsttaift^DNAsew 

[ o o i o ] 

< 1 >Bfi7 fefQBM 

*«WK:*i' , cttW*n*Wt7*^7T*-*rtt 1 K 

£Wc£&T*4>WW* U< , pH 3,0-5,5 ©.*#T 

•CJs*u*i/KiKCXtc*y«B <&> . 7»x*MB 
n-S«B«#ft^feJ»BScc*S»^«fc 0 5? * b^ V K- 

5' -«ttx^^i*^r*si6*i«i-s-*t©-c* 
itxt>* y b7BccjRr«mt(cM < r«sx^*Q 1 

[0 0 1 1 ] 



*JW!f*5» • *>\>ii~ (Mbnqanella morqami) ICIMB 10456 

5 • ^.'l>77~ (Mbnaanella morqami) IFO 3168 
^>lHA y • Obroanella rorqami) IFO 384* 

Xt'* y b 7 • 7? ? £x (Escherichia blaitae) XM 1550 
Xi'* 1 J b 7 * 7y v #X (Escherichia blattae) ATCC 33429 
XS'* y b7 ♦ 7? * *X (Escherichia blattae) ATCC 33430 



[0 0 12] ttfc, B»7 *A7t Jf— (EC 3.1.3. 

Z) ti, JSBx^^^«Kttr*D*J>wr4bSl£ 30 

«m-cab *J , ttBNHNBfcK J: 0 is£T6 * 
*u*i/K-5' -JUBx^^AtjUW 

-»»xA^«Hjfi«c*>t*Ttt. c^>cfc ^lili? 
* X7 r * MM? «C £<r>Jfc* 
■C3R * K - 5 ' -ttKXA?*««&fe«>K(i, 
±82©«lSl^«4r*9fSfeS!©Btt7 ^a7t * — b'cc 
tt^c* 5? u***— tf(Stt^TU^tl«Ktt7 * 

[ 0 0 13] lla^J: *J9tft£ft*>6 . Bti7 *;7 T 40 

«»«:iiaatt«*'c»«u. *sii/fcai<t4Biixo, a 

[ 0 0 14] B^llCrMT&ttllCCttttMflMMRBft 

7*3-A*. 9MHI«©lfeMttieAI8n6 t 

<tucii, ?>*^r^. 7>^-7*, r>*^$ so 



vSA-f*:/. i^B^^> ^7'JOA^t>, fe-C^- 



t>. imummtuxit. tr^^>. 7^^bw. xi* 

[ 0 0 1 5 ] ««^tc4>tS9ll©«R^v< ( WAtt, 
ft? ««fikfrT«: "C pn5 - 8 K V!UE2 s-^oWSBrt f 

[ 0 0 16] *Ml,fctt1*a, ii4>»fc»KiJ: 0*«S 

a&zsmt&iziz, m<oismm^hnh. tut* 

C £ K J: 9 ftMHltt UiBWfl 6n^>, 
[ 0 0 17] BaU8MH)8»&Btt7 */7t*-^ 

i2Mci?D?h^77<- 77<if ^-^a-7h 
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5 

ett? * xy 7 tfatttwr *aast* 
ttf*^f%«o*c^(*iie^i7 ^ 77 y 

[ 0 0 19] JKtftCCl*. ±&fl>**#* 7 ■ 
Xi*x*'* y 1 7 ■ ^ * **G>BI47 *a7t *— 

[ o o 2 o ] *r, • *>i^x 

text'* 'Jb7^7 -; «&fif*D N A£Ifl& 

t7^a«t i at«wit i **^**-<c*i*u fw^>n 
r * c t k j: o Jtetttiie^ii? w y -#f«ec 

* A: S£^Q*n-i 

f^^^-iU(t *f*yt7 ♦ ay re mm 

pOC19 r pUQlS, PHSG298, peR32: ; pBluescn P tI! 

&i»m**>tit>. ^t*-t. Bat?**?**-* 

*DNA«rPS(f*cc«. fte<tDNA*toKT«£« 
ccEc 4HHHi <t IH 0 4 s<* d N a W fro 

WKffiKfflieT * 4 i; 6MMlS*IBc >*C & £ 

~*«Bl'rDNAl^&®^*tT*l*J:i'. AMU/ 

a«ttfl>t fc *h«rc'rn©(Btx fc «i«t<, hbio 
i. 31009, ens eDxw ijbr • 3 yffl^fflc^n 

[0 02 1] *< l,Til6ft6fl«CiMt**XttlLh 

SM**:jgttT*C ±K J: 0 BflW»tt7 ^7 7 jr— 
KT6i8e-T-«:*t»DNAKH'*«W'r*»H«S 



(4) «H¥9-37 78 5 

5 

[ 0 0 2 2] ati >l?3gft<* ftfcSMEIMt J: •> D 
NASBfiU ^**-KiBtt3iTCi*&Btt7 *A7 
r *-tf*:2- Kr*fig+«:aODNAK*rt)fin6* 

Jfigie^li, ? * *.'U#X NOMB 10456*&<Z> 

«e««^. en*E3i&*2 cc. x?/» y 1 7 • y 

7 *X XM 1550 

[0 02 3 ] <3>l£PSi$«i7 4*7T* — 

±!5-ciS6n*i*t*7 **yr fe'tf* * 

J: *KBtt7 t;7T^-^a- KfiSeFKAfc 

[0024] DNAosnMiKiBncDieiKracrtt 

tiL«SHftP&P& £ 1/ T Wt P C R *«<r » (hiquchi , 
20 R. p 61, in PCR wschnoloqv. Erlich, H, A, Eds. ? St 
cckton press, 1989); Carter, P.. Me^h. in Enzvwo 
154, 38?, 1987) M(,>li7T-«'WS 
(Kramer, W. and Frits. H, 3.. Meth. in Enzvwol., 1 
54, 350, 1987); Kunkel, T. A, et al., Maxh, in Enz 
VWOl, r 154, 36? , 1997)6 £^*4. 

[ 0 025]J«>U*? y— bfffltttfBTl/ feK147 4 

^>7 $ ./BEW^toi-r 7 2«a©yyt/>«ssuf/ 

30 Xv* l 5 1 SBCCW v d ^ ^>CUW(M)7 $ 

scnftL/fc(>o#W6n«. fUto«Miflit i a. 72 
$n<oy*)i'i>m&&Tx> t <y*'>®m£tc, 1 51s 

aB*7 *a7t^ -b'0O^?§fl£^ 0 fc 0 
[0 02 6] $tc> J-i'xVtT 30M165 

0 **CDiS^cc-ii^, iB5iJ^E?«JS^l icc^^n^> 
7 $ /KM: iai-r 7 4 Slso y y ^>«»6tf/X 
I* 1 5 3 &E(C> ^ >«SWS©7 ^ /KMStc 

■*t/fe«»fl[»i*w r 6n* t flUboMttflru. 7 4# 

40 B©yy^>S««r7^^4 f >M«Kl 1 153§g 
(D -< v d ^ >» SIS <t £ * u * ^ >*fgccg& L "cKP 

[0027]ffi->r, cn6<wtRSSK»74^7T^ 

2 - KT * J: * tc. ±ea»fik«HMUtH&ic J: 
♦J. »4fiiie-f©»t©SH4ccfeo'CftSfl)B»*fT 

50 %ii**xiittwsTrn«rj:i*. 



http://ww4.ipdl.ncipi.go jp/^contentdbenJpdl?N0000=21&N(M0(H 5/9/2006 



Page 1 of 1 



7 

[ 0 0 2 8 ] < 4 >gti? * a? t * - tfSe* 

sans*-* * ^ -«cBft«i*it ri&*«ssKi«A3 ** c 
wf*n&*. c newt *, i»«1/WI»^dna<d 

* D N A3MUH^tt 1 Ci^^P(tt7 * a 7 T * — fe'S&F 

*ktf*U«£fl>lot*x*'* Vb? ■ m> jmi 

[ o 029] Ktt-7 * 7 $ -uz 3- K**ae* 

*>©'CAnJ*t*<C*IJiSlia^*. O'CX*/* 

•J fc 7 ■ a y ftSH'*»SKii:. SKMtt'Ci&Ml'C 

[0 03 0] ColElifc??** K\ plSA**?* 20 

* K. RH-ftR^A* K. 7t-^$7 7a* KVft 
^^Ci^'C^io MttmtCWHrtllt* pBR322 (Ge 
ne,2, 95 , 1977), pUC19 (Gene.. 33, 103, 1985), pUCl 
19 (Methods in Enzvwoloqy, 153 f 3 ? 1987), PAOC184 

O' taranol, 134, lin, lOTJ, p5C101 (Proc.Nat 
1, Acad, Sci. U.S.A,, 70, 3240 f 1973)«ttmitf&ft 

[0 03 i ] Bftt7atA7r^--fe'«:3-Kr^iSe j ?- 
^SC?DNAWftt^^»-i*ii«3iirw^ffla^ 
D N AftfcEKSAf C/tT4*««l**Rtt^ < . 30 
3i*©*fttC <fc 0 fr ^ C t & h. Tg£ t OX 3*s * 
■Jk7- a ij ft flft ttbfcJUS'flAtt (3, 

Mol. Biol., 53 r 159 f 1970), HanahanS (3. MoT. Bio 
1., 166, 557, 1983), S EM& (Gene, 96, 23, 1990, 

Oiunq (Pmx. NaO. Acad, Sci. U.S.A., 8 

6 ? 2172, 1989), SSlfttLS (Nucleic AadsRes., 16, 

61?7 f 1988) &£©;frftftEc»*C 

[0 032] «fc. ±BOJ:9K, Wt7*^7*- 
tfitg^ft 3 »»» eltefc ^ j? £ - D N A ictt A Uci> 
<Dft?S£K«AU ttfiJ*j*DNAiLr**tt:|H** 40 
tf-CfcJHo*. BH7^7t^- te'S£*ft. 
a^^Vs >. h?>A#V> (Bioiechnol , . 1, 417, 

1983) , Mu7t^ 2-109985^) 5^fB!H 

$18** (Experiments in Molecular Genetics. Gold So 
nnq Harbor LaD. r 1972) ft«l*fc#£riteBS4«ro 

[ 0 0 3 3 ] < 5 >$mmc £ * a? t *-« b* 

±120 J: ^ k u ere s>n* iflt7 * * 7 t 4? — 3 - 

K1-*a6-7-«:a-WiJa*DNA&»A0fc©Bfia# 50 



SH¥9-3 7 7 85 

8 

I*. MRU, MM. »»'/*>g<c ! j5Bttfetf*a« 
n&. 2S3S«tl/r«, 7>*^7#*, 7>*^7 

7>ft-*A*, «ofM&m*6n« 0 fm<<*> 

wi*^, scj £ cn^*s^n>8Sx+^, -n^h 
*a*B*»n?tt, ecDfiawsAsir^n*. *fc, 

^ifcCt i PIG UV7*Ot\'U-0-D-***/3* h 

y s , H ) «cpftwr«M<r»iiirr c <t tc * o , & 
*a7 t *-««ttoeHU«i±*r 

[0 03 4] ttaMf(CiWlflE)MMttb< . «*«, 
[ 0 0 3 5 ] %C»t l iMtt»61ll««l9R0« Stt*K J: 

*c<L^r-*&, mbctt±s< i >^ii^ 

lift < , SHc-s ^ i**^ Fo»K«:Bi#r 
3»«tt^*-csn^j:<rs ±aa< 1 >vmmLtc&i± 

*E**7:e£«SttT$6n*»tt:?* A7 7 

ft. »^u*^Fatex«c?i<ijjitt dg), 7*->m& 

nfeBBft^ft^lttSfcS-e^Ci^J:*!, se«* 

[ 0 0 3 6] CCDR, *tr»£<ttftff «CCtt v SltttO 
P H^3.0 -5,5 CDIHBMBBMtCcatttr^C^dsaftt 1 

^ 1/ te'rgfi^ffiT l/fcSR9Ktt7 *a7t^ 

#ftstf«a«i. »»a«^^»«-B«ofc«(*, sfe 
w»ftK(beie v ?-bbs**M % mmtiHeBmutc 

[0 03 7] feWfthZ*\s**s¥tl,X\^ 
2\s*\fY9it\,X % 97/ls>* 7T/\, 
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9 

y>'J*VK, 6-^3T7'J>»J^:/F. 2- 
^ 7$ /-6-?t7^'i^>K, > ;l*7 |^7.^> 

ey *t>>3 5U>*->K$iUT, $'n>>, */ 
5-7:/0 "J 5», 5-b KD+i/^W 

>. s-ra^ys*:/. e-r^v^vwwfe 
aHW*u*>h"G>5' IfrPffMftKttBffcSft. <-n 

•c-tttfiSf & 5? * u * f - 5 ' - jbkx *?>w>±f& 

t Z. 10 

[ 0 0 3 8 ) Slttt(C?fik]f > 6 * * * N > KoasSl* ! 
I*. aSB*>*<r>i*^-»f Wcfc 

[0 03 9] j»»«#«:d:Lt:«l^ti**y»» 

(*s>4(.,r«. ty#yttB, MJ-rf*B 

b. t^7>**»b, xi«ti6©« 

fcis-enfe^tts^ftfet*, 7*ijnsa (»> 4i, 20 

(Mt£* ( **;<$jWSK <tt> 41/ -CI*, *H^<$JU 
5 jHHH^r > 2 A . * JU m 5 *»B^ U 9- 9 A , 
(WSffiMttte. «BS$f**Cfc* * ^ > K©sftSf ic 
^iU^ (Eft*, flft. ^«i/<«» 

■*M0*CT\ pH 3,5^6.5 . 1/ < ttpH 4.0^5.0 <Z>iS 30 

n. esiAikCE * -? xmzt i -ico h# 

[ 0 0 4 0 3 C ©J: * cc U 'C£$ Ufc * * U *^ K - 
5' -»BA^^.'U*5lt«7a*«l<t:*Ji£a»(K^& 

[ 0 0 4 1 ] 

[ftttN] JKT. jafsrt^'C^WtHMffltcawr* 40 
av *Mitcft6C!)0Kiii«sn«^<E>ri«ci>b ft 

feJS*u*VK-5' -ttHxA?*tt, ?!«*«(* *D 
-7 h ^7 y - ( H P LC > cci: •) . TE<Dfcf«:rd 

[0 04 2] *H : CootosiI SC18-AR (4.6Xi5Qm) 

#3)®: MMttB"?7T- (pH2.8)/^*>-*=95 
/5 

8Uk : 1.0 aL/mn 50 



tfH¥9-3?78 5 

10 

fig • ^fi 
Mil: UV 245 rm 

[ o 043] ffHEvm«>mi^a)ftttrff 

-7 fc. 4 y 40ii WOl/BlL. fc # D JftK* HJ * A 100 ii 
rol/ml, 8HB* h "J $ A$gilj>fc (pH5.0) lOOlinolAVLS 

o'»**«osit?S (imD rpH 5,0. 3ox;T:'iof>siS 
&tfofco 2 NiSB 2rom*«smi/ , cKit;«:#jhi/te 

flWSOEftfHc'Ci <MB«: l ii«noi ©-f ✓fVB*** 
f*IH»*lumt4*ftfc. 
[004 4] * te, Bte7 ir A 7 t 5? - -b'>5ti^^li 
"CIt o /c 0 5 ' - A s i' >Ri0Ji wl/ML. >' ^ 

iS&a mL)X l 3o*crio9SJt*lT*7yc. 2NttK 200^ 

[ 0 0 4 5 ] 1 7 • *.'U#^**©B 

h > 1 d/dL. BSX* *0. 5 q/dL^O'M 1 0/dL* 
2£T£3^i£tiii (pH7.0) 50 mL^SOO nL^Q7 7a2 

oc\n, 120 %(cr309Hikgl)MHtu^ cnKWffltt 

rOU^^7 - -tJUitfi NCM 1046S4:— flfiStt 
r'@iRl/fcffl|*W3,00Ccrt: 1 L Ol00»Ml#K^< 7t- 

(ph7.o)cc!s^u, 4 •cr2o&ra«tf«*M&t?orfii 
[ 0 0 4 6] C CDMiBHiBttcc 30^&tti iv^ ^ ^ cc 

mm u fc. a^iscc j: »j t fc 

7 > A £ BAtiBtD U "Co -±M b A:ttB*ii4>9M 

[0 04 7] C©ffl»3Ra«:10Qiftl«K^^7 7- (pH 
7.0) 5 LtCj#l/4Ha#rLfcR, 20rtM»B' , <^7 7- 
(pH 7,0) r-^fSHtl/fc rcAE-h 55QM *7 A 

(□8^4.1 xg£22on> K^-t-^L, 800»L©2Oi« 

[ 0 0 4 8 ] C OiSttB^tC, 35%^fD4 ft 4 J: * ccigte 
B7>*^-5A«:?3aJDl/. 3SKBt£nfD0>?MMK.'<? 
7 7 - (^.ovc^ffifbO^*^ h a^-ji**ii 

{□18*3 ,ixg$25on) ^©S$t*^Co 35«fflf0^& 

zo^SrtfljSB-' < * 7 t - ( pH7. oxoiaeswftififtiaET 

[ 0 0 4 9] tStiB9*Stt, SOMK V<^< ? 7 7 - ( pH 
7.0) 1 L eJ*LSS#rOA:ia. KW*B;<* 7t- (pH7. 
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(7) $^¥9 -3 7 7 85 

xaS6,5c«0K«S3tffc, 50^%3QC»wJ»ftv<^7 * [0 05 1 ] «±<*>8ftK J: r , »Bfc«#«l4*7n? 

fc, C^BSatHiLoadTM 16/60 Superdex 200 *7 7 1 CC^-f . CQBSSq^t*, SDS-#U70 a J 

smmB" ? ? r - opw.o) cc j: o aai.(wi/»«:r« [ o o s 2 3 

ELfcc * [Si] 





X 8 


jaws* 




ttffitt 






(unit) 


(me) 


(unlt/'mgl 


(96) 






5«7 


127.200 


0.005 


100 




2. SS££g < 30-60*) 




122,210 


0.GC5 


95 


• 


3. DM- h3/t-A/ 


517 


3M85 




w 






S94 


1,121 










112 


SO 


2.ZU 


19 




6 . SuperdeKZOO 


63 


24 


2-SSO 


10 



[ 0 0 5 3 ] B«$nfc»««*Wl4B*WUCc»fc. 

< 1 > ffJB : # <J ttB*K>MBft5ft ^: »J * * u =h> K 
fc»Hfr£9U **U*fK-5' -iBBx**-^* 

f . 20 

B. hU*U»B, h y^>*B. 7h5-rf*«IB. 
**>**B. JxiJWMfc^MJ'J*, 7 mitt 
Ht>*U-5A. 0. 0-S>?*xjlBB**, 
jWHtt^* 1 h 'J *Jl^<* Jl*Bs>* 'J -5 a. A 
J < £ iUW^7 > * - 3 A . jU j < 5 -MSB*' l' * 0 A 

fflft. HJsK'Jffll, MJ>*#B. ?t?jt*MB v 

^MB^V^A, O. 0-W*xABJ***, * 

$ jWHBi>+ h «J $ a. ^jums ikiftB^* 'J O 
A. *j|,M$*MB2>r>«r.9A. A^M5^«HB^ 
U?4i*«K)ttBx;i<rJk Sfeid. 5' -7'J>y# 
*K. 5' -^/»B 5' -y7XiUB, 5' -7 
r^B, 5' -**>*rt*, 5' -0|JS>*B. 
5' -f*y*B«K>5' -**U**KJWOTt*» 

£. 40 
(3)SafipH: 5.2 {flHG*K£> . 6,5 (MtX* 

(4 ) pH**tt • pH 3.0*- 12.0 ( arc. eoft^ffi) 

< 5 > : JSW« 

< 6 ) : JtfWC** (pH 7.0, 30*>&ii> 
<7 > &S^+>aWf»aa>fi«: *BXi£ttttftB 

(8) <H-fi: Sj&Stt^o^ 9?7 4- (TSKqel G SO 



-30005W t *v-tttta> ^otornw.ooo tmzti 

{ 9 ) **ax 9 h : 505 -# 'J7 * "J*7 ^ K 

^aaaowcAOWzs, oqo i^iti^n^ 0 

[ 0 0 5 4 ] $i¥£l±* * V K^0C«Bis^^ti^ 
»"Ctt< , iS(C»BxX^^4lJll*f>ll?'S'*atti!>S 

i/. u^«>»KxA^^»pi?>5tt<ws ^^jsa&uatt 
tetter «?»u±*i*att*5ii/&. Sfe, -c-cc-ftote 

^-Hz'i J:<-5tf 6C<L;0'^> (fcticrobiolow, 140, 1 
341-1350 (1994) ) , $B9il£BK? * T ? 

[ 0 0 5 5 ] f uMBt b l ) O jU 10q/dL&O' 4 J > > 2 
Q'dLfcpH 5.5, 5.0, 4,5, 4,0, 3.5®&pHG>iftKV<? 7 

^>^: ^ ccayjoufc, *pn€:aH#L/«f ^6 jox^-ce Bras 

^L/c vfe. &dt(/fe^/^>Btt. 5' 

BO*?, 2' --f ^'>KSO'3' -^yV>BWMI 

m&ffl (hr) SfcBtt&jE-fflBttpH 5.5. Mfi» 
Hft^lipH 5.0. dtt»£A^pH4A jaa^pwi* 

pH 4.0, fitt*PJ«lipH3.5 td*JW-SRl60tt»«:m 
*. 5' -^^VBC&lWWttpW.o^fcB* 
tft->fcj», 5' -4s^BMk*m&l*(*iVJ:«? 
«Eo^?S<^->fc. 5' -^^^>K^>£g«:iipH4. 
o OSCSa^S J: < , 3 »r*o»S?2 ,60q/ 
cncc'5' -^-/f>B***Saofc, 
[ 0 0 5 6 ] mM2 i**tf* v * *JU#x**©B 

fS) 

tfn«B* h "j ^Ai0a'dlSO'«BS«#d l/C 4s*j> 
> ^7^>. 'dU^VKav^^S^dLMtB^? 
77 - (pH4.Q)K*g/gU cn(C.fttfiPlia>BS8A<: 
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(8) 



«H¥9-37 7 85 



13 

50unus/dL4&£J:}^»U pH*4.0 CC«»OfcflS 

[0 05 7] 
[«2] 







SLJSS (g/dU 












1-90 






1.30 




5' -*r*S?*B 





14 



10 



[ 0 0 5 8 ] *tM3 5 • *.'U#-**<0B* 



Y / t» 2 q/difc J: C«S»«#(*4 OX h 'J * 'J m* 
*l'»B*HJ*A (ttfrg : *'J:tf>P % 

wort* (»> . y*-ww&* i- 'J*ax 

(pH4.0)ic£fi?U cm^fe« 1 'CSMl/fcBftlSA 
*5Qumts/<U:&6J:^tEttlOU pH£4.o ccagttott 

fBt'fcMdtcfcSWJ: < 5' - ^ ✓iOB^±fi£«ai/ 
fc#. * 'J mtt h y * A*«|B«9|*4 l*TAk>fc« 
*K*<>5 f - -f ./ S' >RCDSffifi#tiM> - fc, 

[ 0 0 5 9 ] 

[S3] 





*BS5' -- f U/dL) 




2-LG 




2-?2 




2.33 




2- 54 



[ 0 0 6 0 ] *fc«4 lxf* 'Jb7^7 5 *x£& 
<DR1* 7 ^a7t^ WMH 4 tt B ) 

h > 1 Q/dL. BSx* 20. 5q,'dL StCXM 1 0/dL* 
Mf&jRttttMi <pH7.0; 50ml & 500 uLOCD 7 7 * 

BflMOfcXf* U br • ?7 •;■ £X KM 1650 £ — B 

^»(6ccj:0l!il**@iRUft:. C<P8f*£53,300q* 1 L 

0100*1 MB; <^7t- QW.0)tCMi <-/ , 4 'C*C?0& 30 

mmmmz. m 'ttftettst o fc. «ntt*tt*0B 

[ 0 0 6 ! ] c cMRtoBdUitiBcc 3o0*SSfij 4 tr 6 «fc * k 
ttg*tt±L<fc». ±S5«iC60%l&fD4v4J:^^?SB 

[0 06 2] C0tlMHtinMttB'<?77- (pH 
7,0) 5 L 6CML4lsl2#rL^<Dfe, 20«*IB'<*^t- 

(pH7.f»r'*Sft(./fcCEAE- t 3'<-*65Wfr3A (□ 40 
&<*>5,2 J5or)SC?+-3>U 20h*^B' ,,{ v7t 

[ 0 0 6 3 ] C QbS&a&lC 35Kfeffi Lt£h£*> (CWBt 



.'Ih3.'^ ( ^7^ (□8*5.0 Xg3?2,5OT> KB* 
$^^Co cn*35«i&«d^20>6B?D»B^i'^T- 

[ 0 0 6 4] StiH9«:M». lOOwM MB^ ? ^ t - 
(pH7.o) l l ic»i/ca#ri/fe©%, loom «B^? ^ 

t- (pH7.0VC^ft<./"ct KD+f 7^<*-* h*7A 
(□g^3.0 xgS7.0c» > tCRSStTfco Ctl*50PW 

^ioom JStt^y 7 t - <pn7,o)©iMfl&ag£iBe 

[ 0 0 6 5 ] C <QSm$LZ iwrtms <?7t- CpHS, 0) 
U (cjtti#BKLfeft, io«mIIIB'<*5t- flpw.o)^ 

¥«{bl/fcav-Tovcperal*7A (PfX^J.O X^^14,0 
on) tCBSd^fc. Cn^Wl A^300nW ^ffc* t'^A 

ftfttiW ^7t-( pH5 .r»<oM» <r ?*tt«aisr« 

[ 0 0 6 6] «±OS.^ »Kis^>§14 
M^MOBttlliiKJ: 0*8?«*c«i6%o@JR*-c»60 

^*4«:^r. CMHRWUt. SDS-*'J7^'J 

[ 0 0 6 7] 
[«4] 
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£B3¥9 -37 7 8 5 



15 



16 



X 


s 














(unit) 


(«g) 




(K) 


1. 




365 


160,650 


0. 002 


too 


2. 




340 




0.002 


S3 


3. 


DEAE- h3/t-Jl/ 


315 


SO, 440 


0.010 


67 


4. 




232 


€61 


0.347 


S3 


5. 




96 


96 


LOW 


26 


6, 


Superdex2U0 


M 


4a 


1.3B5 


]fi 



[O 06 8] (M3nfcHSira4>tt!teVUTl>fc. 

( l > ffl^ : * v JM*®iHMt4l* £ Q * * u * c -' K 
(CMK<r(£VO. «>u*fK-5' -WBx^^U* 10 

4«*r*. JBe»Bxx***in*»ifr *fPflH* 

B. h«J*'J»K, hU^^Mt. ^ 
*t^>4?«H. 7^.'W^H^A, 7*xjWH 

rt>»BV*MJ**, W<$.)limW)OU. fib 
* < 5 jW?B*>7 > * - -5 U . fi)\>>i± >\>MWlI> x )?f?JL 

#Bx^^jHj[i*»ii?SfSccidi*rtt, fo« 
8. h'J#»JMB. MJ>**B, *h^-rf*BB, ^ 

5' --fyf>B, 5' - 5' -7?'-^ 

B. 5' -**>*^B. 5' -9'jyjUB, 5' 30 

<3> S8pH: 5.? <#BGffK£> . 6,5 (MBxa 

(4 ) pHS^tt : pH 3,5^12.0 ( JOTC. 60^fi> 

{ 5 > smut • n*cm 

FBB*c J: -7*8***1*. 40 

(8) <>*S: ^ (TSKqel G 

-30oos* , jKv-UHA) K J: 0*5188,000 tSttiSn 

(9) *7*x ?t9?B: SDG -tf 'J7iHM7$ F 

£ 0 $)24 , 500* #S 3 ft*. 

[ 0 0 6 9] v - *Miz nciks 104 

GSOMOBttttSJ: »J 1M OfcBXtfiW cc x * 

F^®ttB£W&Ktt-C«t< , j£K*§BxA?^<&SlJ 
*5MW *«& i?n I* fc. l/frfeMffxA? »U#fi?>§ti 
©tt iiWBBIEWattcclbAcr xttU±7tC'7itt«3iT so 



Ct*»6, Bte7*X7 7*-tfT?£*C±A^6a><t 

[ 0 0 7 0 ] f ujj?B^ h «J -5 JU i5q/dLfc J: O' <f J U > 
3q,'dL& ph 5,5 ? 5.O.. 4.5, 4,O f 3,5 C^SpTOg^B^ 
7 ? T-cc^fi?U, cn(C±e<MHKBA«SQMn1is/dL 

«rMl#A:. £4a, ftrtl/te^^S/^BliS' -^^^> 

[0 07 1 ] 02*, KMtSS' ^V>B®M*(ib 
a'dL) *, !KI4fc*Sl6B#H(hr)*, *fcatt*E*e« 
pH 5,5, *ffl^HfteiipH 5,0, af** = ft^i*pH4. 
5, J*a»PJ®«pN 4,0. Blt^R^lipH 3,5CCi$t^-S> 

5.0R>B#(cg^tfe->/c^, 5' -^✓^BflWRAS 

(^*«*|«4,D©SlC^^«>flS*WX l *-?te. 30 

*C. i^4.o©Slt'Ctt3»Bi?i,56a'dL«[>5' -^^^> 

[ 0 0 7 2] MM 5 «Jt7^7 ? $^&tk 

<DW\±-7 **V7$- «B Ate J:*3s*u*VK QMKB 
ffcS(t> 

b # a«B^h 'J^AiSa'duaoV^iO, ^7^>, -5 
U t>>X«*^f t>>* 3 q/dL*B®^ ;7t-( p^.o) 
(CBNO , C tti£&im 4 9B3RW «: 50um is/dLi V 
^^^CC^Qb. pH^4.0 KtBSl/tt^fe, 35'C'C3B# 
BSlt^Hifc, 4«UfcJi>u*^K-5' -xx^.'U 

x ^ ^ u * is K - 3 ' - x a * jk®M£li£ 

[ 0 0 7 3] 
«53 











5* -- <y2/vB 


1. 5b 






1.05 


•> 


B' -^9S>aB 


1.87 ! 




5' -f*'^B! 


1.22 



( 0 0 7 4] *&£«6 'J 1 7 • ?=> ? f xfiSE 
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00) 



6HT9-3 7 78 5 



17 



18 



A s v> 2 *dlAttim0&<t & L/C h l ) # 'J NHt r 

(PH4 ,0)t£ £8? U , C ftK^ftfl 4 'CBBtt 0 fcB «0A 
&±i2<0§*£g P a q £ 50uni ts/dLi Uh*:*) KjfiMl U pH 



fe. 

[ 0 0 7 5 ] 
[KB] 







(s/dL) 






1.20 


tfUMBJ-hy*.* 




1-78 






1-50 






1.53 



[ 0 0 7 6] mtftl ^ • *il#iftB** 

[007 7] ( 1 > N*«7 * ^BBBWDft* 

• ICM lO4GG0MfllMlUft*6 

-fe'£D i TO^l^ (^llioen/BiosearchttS!) K 
Prossquencer 6625 {fctilliqen/Biosearchti 

[0 07 8] (£> B«±7*A7T5f— feffta- b?* 
aSE* D N A fttttDVtt 

ay and Thcwson©*?* (NUcl. Acid Res., 4321, 8 ; 19 
80) AB«DNA«9WUc, cn&MRBK 

Sa_u3 A I -CAMHMSlsfeft* S'»B«4JaB»l># 
*c<fc0 3 -6 kbp ODN A»H-*J>HUfc. * 

■CttKU *»»jHl/fcftB#DNAK*4-iatt3ii 
fc, DNAflMStjlttDNA^-ry-f h <£fi 

f§6 ftfc d n a m >r * o j- s/ x'jt? 

- 3 'J JM109 <Sgjit±S!> ««ff£iKL//lc. ^g^ft 
r D ? * HKSCXlDOUi >* A/NaCW' ^77- (pH 

6.5)e£trKfcg*&*. 3o , ct?i5»PJ«iai/A:. 74 
a7t^- tfs§14£&iiOfc:@l*, P--^7i^ 
JU*«U,T*B*5W fca, cftfciBs* i/crws 
8M*«BttWc. ^zo.oooft^HKlS^^ag^Ji 

[0079] 7 *a7t * — e«tt€ jMitfcattoHg 

^W^n^-^U, 7>t*t'U>100 fiq/W. 



^ h "J f? iaaq/dl&StflOMI §frB+ h "J * A' < »7t 

fc. 

[0080] HPLC9K(CJ:4r&' -4s*ssm> 

20 -*fiie*«:S«fDNAlK>|-*fiWT*4*!llSh*« 
[ 0 0 8 !] m&&8 v • *^*fi (CM 1 

iBEffl7re6ftfc-*^ff*5 • HOW10466 

S*|fe1i7 ^7t^" -*r«e**s<»D N AKH-^i* 
WT ^ <t ft ^^BlitftttO 1 » «fc »J 7 ^ * V 
S Utolecular Cloninq 2nd edition. 3, Stwbrcok. E. 

F, Fntsch &T\ Maniatis, Cold Spring Harbour Lafco 
30 ratotv Press, pi. 25, 1989) tCX*)?'?** P<;M 
O. »A$ftfcDNAK»tC«#r*tf->fc. Vfe. c<D 
7'^^ KlipWPi50l tftadftfc. ftft^fcWADN 
AKIt«>MHII*HB<rB 3 cc^f . 

[0082] 3f,W^D-i>^J:*), irtt^^ 

ad in fcWWHR Eco. R i rttQW3ft6l.2Kbp® 
^*3^>KH*<c*B»7 ^a7 t *— b'jie^^* 

*C. Cg>i.2W)pg«fr^ H i n dill Rtf Eco R i t? 

fc. p%IP!505 i^S3ft^C0>7 ^^ $ KDNASJBC' 

rUtttJCJ: Ox^* u b7 • =3 "J »a<?9 (S?iS»^ 

ti^) ft^HKJRl/, Cft ^100 liQMS>7>Vt>V> 
HA:. 

[0 08 3] p%!PI505 ftJB*r «xf *y bT • a«J J 

Sd^JOC'^tEli. Taq DveDsoxy Temnnator Cycle Sequen 
50 cinq Kit iT75<< lF*U*tr k*J*1Ul) «:fflC», 1r 
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(11} 



19 



>tf-fr>OiS& <3, Ml. Biol,, 143, 151, 1980)K8l * 
<J>7 y~ >^Wfr$mti3bX^tctcft. ! 

L/fc. 

S - PA G ECDfeiU J: < HRl/fc. Oh<M**R0f* 

[ 0 0 8 5 ] tt5B»l 7 5 ^RE*)JS 1 CC^CKSD 20 
ttEMBLAtfSVf SS-PR0I"CJb6. *<C# 

(Thaller, W, C. et, al. fcncrobiolcw, 140, 1341,1 
994) ft*. 54§§0DG#A, 72£§G>G#A, 276 S 
B©T#G, 378SS<DT#C, «0 SI^G^T, 52 
5&g<PC#G. 529 §gC£C#T. 531#§0QG#A 

ft^gds&a- Kf *ae*#, ^ • *n># 



fcHB¥9-37 785 

20 

[ o 0 8 6] wM^smtiAs mv>7 1 ;m*> 

[0 08 7] *fc, pottos l»fcr - 3 'J jw 

iw^e{#$^/c*fetiAnn43 ±<&s<*n, c©«*», 
aw is95^ 2^230 ftvmcmt * n-c * •) , * oak 

[ 0 0 8 8] ^&fl9 ? * iciMB 1 

Sfffi^J 8 cc Xm% 1/ fc x f * U t r • a »J 3fctt09/pW J i 
505 £7 > fcTi-' 'J >100 qM-RO' I P T G 1 

*»6 <fc 0 tt«t£ g«t>, £!S ftteki? 1 leift^ 

l/fc. SM**5nii©iowi MR'<*3 7- (pH7,o)CC© 

[ o 0 8 9] ^hntcmm^itSim<o)mn»mi^, 
7 7*$. r pucmcisn»K nm$i& u fcx * ij tr ■ 

cc^To xw »j b r ■ a 'J 3^o9/pucnsr'ii«^iK^ 
HEWSttWK^^A:. xv* «Jbr • a » f jwl 

[ 0 0 9 0 ] 
[«7] 





StftiStt (aniWmi) 


tA/if*? - NCLU51046G 
XV x M b T • □ y JU1U9/PUC118 
*2/*'JtroH JH109/pMPI505 


0.006 
1.250 



[ 0 0 9 1 3 1 0 <*JU#** • €.<U^7'i ICIMB 

fa MR? h 4 4 A 12a'dlS;0' ^/'06 q/A^ lGOnM 

I»^7t- qw.o)(csjbi, v cntc±iH^xvx 

■J t 7 • 3 ij 3K!O9/>1RI505 Offif* T' 
100 mq/dL &tt«J:^CCtflMlU v pH*4.0 (CRttt/tTi^ 

4 /V>R4>£ £»«<.<*:• ft*. 46£C/fc^y^>B 
-^✓tORO^CS' -^yv>RS^3 f - 



Xktimc®& £ < ®»B'C 5 ' - ^ ^ V >R^4.«S 

I o 092] mm 1 1 ( 3s u*^ y-*aitftTa 

^5SPll9SO'l 0«C7nl,fcJ:^lCRI4:>* a7t 
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-r-/^>B* i **SffrS'* f UfrU. fe$l/fc5' 

* y— tfttttte £ r »i?**w fcteaftK 5 ' - ^ ✓ f 
fc. ^cr*StspJ7ccr^p-^>^UAi't. | U^^ ■ 

NCB© 104&5£*|*f±7 ^7t^? — 

cc p c r * jr, » ztt&mm&mmc «t o xn* *a 10 

i/. »£<D3*g«T-?fc, 

[0 09 3] DNA£.«£g (r?^ K-m*f*7 

AttK*^i 3*0 -SrSc^c*A*7 5y^ httters 
w*i2W#^5 . 6 sex? ees* s^w?** »j 

* u * * KHJT50CK fta/ma&eXNvrao£ dJft 0 
fc. 

[0 094] »s<ti/r*tt«8T?as!ofe7^^* k 

IA1PI5G5 fclnq. 7 7 OrMl37"7 V 

- * h&OATP. dCTP, dCTP tfTTPg- ZOOiiW , *{fc*7 *J 
yX-UMUM <pH8,3> IDOiJL fcttflDU *fC& 30 

PCR5fS*tf^fco PCRKI&Mtt--*JHHy9- 

P32GOGS51 (SaSttK) t»*TfT-»fc. 5fcS'tf<:, SI 
S£Or7'7X* KDNA JWPI5054 1 ng, "79 -f"*- 
£LCMl377^-fcW <s?g&tta!!> tlWTHXKty =T 
**U**K&2.5 iiwol «Bt'tTHiHcPCR«lS* 

I/. £lfe£l,ft:. 

[ 0 0 9 5 ] Zft*-ft<»PCRfcfo& 1 ii L £dATP, c3C 
TP. dCTP, dTTP&200 HM . ttffc*7 'J 5&M SO'* 
fk-?y*!"5A l.»*S&l«WM HJXHBWMtt 

(pH8.3)95iiL (CjfiftlU 94lCriO£ftttMft, 6Q0HI*> 

susaasttfc, cmc. *DNA*y-*9— *2. 

5 h<rBMlOr7Z a C , C3 9SXt<;ffl' 1 ^rDI 
RVSttfMl3**-f-*-M4*2.5 final tjJMDOr, 

«oarPCRSi6*ff->fc. 

[0 09 6] 2BBPPCR5ftq>£fi&tt* H i n d II 
I (L Eco R I -CMfitt. 7*-/-*y/^oa**A*( 
fflO. x*y-Att«bfc. C0DNAKfr«r H in d 

iiirp' Eco R i-cWfti/fcpuciwictt&u, f#6ft 
tc^yA* KDNAtflKi-cS&tCADA!/* "J tT ■ 



WIT9-37 785 

22 

[ 0 0 9 7] VMUt * or/u* VMKtcJ: ^7 

TaqDve Dsoxv Tenninaror Cycle Sequsncinq Kit (7 
7Sm (3, W>1. Biol-, 143, 151, lS80)tCSfc-*Ctt-7 

c^j:^tcurfl!tt!aaH072SBfl>yyto«aF 

(OCT ) ^T^^5^>B«« (CW) CCg^U^ap 
it7 * A 7 t * — fe' £ 2 - Kf ^StSMfi* S: ffrt 1/ 

[0 09 8] *fc, »a<Li/rpi»i505 , 7*^^-7- <t 

[0099] S6CC»M<tl/rplM510, 7^7-i 

*fftcj:»j, aM»aitcc}72*BfiE>yvs/>flitt(Qci) 
^r^.'^^BKS (Cat) cc % isiSBq^vd^ 

iO^S (ATC ) />Ul,t^^S (A'CC) CCgfebA: 

[ o i o o ] *nen<D£js*3igfi7 * a 7 T y — t^a 
lacsi/pmsio . >j tr ■ 2 l» 3mio9/pmpi52o 

. X->* 'Jt? • 3 "J JM109/pMPI530 KUff^aK 

* u b r • s y jMMft/pwisos r > t"-' y > 

100 jtiqAnlfeJ:^! PIG U^St?L^iife50mLi^fi 

0SS»*^iO. *i»ft** % ClHfti*l/fc. fi(*«:5mL 
OlOCtAl JB^<»7t- (pH7.0)CCJ^{SO, 4*0^*209 

[0 10 1] »{WRnKllftu:j:0fPMl/A:!KH3n 

sgfesa'^ ^ * y—«itt«:»4afflaR©attic 

«a»tt7 y—fcfai-rntBfltaBBtt^ * a 
7 7 y— * tetter ^ ^ u^*y— fege^ttrcrc^ 
fc. 

[0 102] 
[«8] 
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7vA< K 






pitl'1505 




inn 


pMPI 510 


fl CLv fGGTj - Asp (C*A11 


lb 


PMP152D 


'■•lie {ATCI - Thr (A'CCI 




PMPI530 


Tt Ciy {G6T| - Asp |MTI 
ls$ Il9 (ATC) - Thr (A'CCI 


18 



[ o 103] m&M i 2 ( 55 * u** tfisttfira 

h r o' -4 s^WlV>±&) 10 

&jRSBf&7 *— fe'ae^^st^T * k* 

«AL»feiV* 'J bT - 3 'J JHi09/r*lPl5lO . xs** 
•J t 7 • 2 ij 3hQO9/pMPI530 , X^x'J b?»3'J J 
Ml09/pOT530 %09f£9Ktt7 -TziS&f 
&gS?7'5 A * K*«AbfcX5/» ij M09 

/p«PI505 * 7 > tT V U > 100 ll q/MJBtcy I P T G 1 inM 
L fciftsamlK&S 0 . 37^T?lG«Ra»w b fco 

[ 0 10 4] foJSH^ V »J -5 Aiza/dSeX^ ^ ^>6a 

±Bctf»tWfcxt/» ij ftflmcEM|t«tt 20 

JBBSftSfir-ioo m/dL &4t6J:9K:ttJflIU pn£*,o 

«bfc5' Wc tt.m*H5tc 

Sit* . 

[ i) 1 0 5)05*. HMttS ' - ^ y^>B©a*(m 
q/dl) *, »Mi«SfSH»M(hr)«r t SftJAWMHtx 
*'* "Jb7 • n »J (Eshendna coli) MH/fcflfflSOT, 
JWd&=fi»*xi'* 'J t 7 * 2 'J (Eshehchia coli) 

JMI09/PNPI510. dttftPWItXl/x 'Jt7 - ^ 'J (Es 
henctna coli) JMlW/pW'ISZO, &tt&QMSttX£/x 30 
'J t 7 ■ 2 U (Esherichla coli) JI^09/i»I53a©fi-l8 
f£E b fe» * tt * 5£<*>*£t* £ Stf. 

[ 0 1 0 6 ] > * U* * *-*»1lf&T3lBf£7 *a7 

OJ>KjUbW£Tbr«sD. *<M*IB±b'C 5' -4 

mm±y **?7 $ — tfae«M*i»x^* y t r ■ a 40 
y too9/p*ipi53o *ssiac-5' --r^^>K®9« 

£rmbfc 0 

[ 0 10 7] ! 3 < > * u** te'£|4f£T2a 
Bt£?*A77*- fiE?«etfct ffil * fcM * » U 

SSSW17* *7t * Stf 7?* 5 Kft 
i&hLtC±i'x «Jtr ■ 3<J 3M109/PMPI53O £7>b' 



!/ 'J > 100 U q/mlSO' I P T G UN £ £tf L Ml TOuLK 
tt&U 3/Cri«H]S*bfc. 
[ 0 10 6] tu|gt h y 9 Alft/dUUMMS&ft 

ib c^x» yr^^o, *yi»xi*^y>6 

q/dL*100iiMfe|*V<?77- <pH4.S)fc$JBb. CncC 
±K®i[(*:&ajS®#SS'Cl<?0 nq/OL ifr**5CCi« 

fc. £$bfc**U**'F-5' -«Kx*F*©fi«r 
&9K?nbfc, fcfc, ^bfc**U**n»*b* 
S/K-5' -»Bt*Af*«»r*»U*VK-2' - 
jURtf * > b*t> K- 3' -JSBx^^O) 

[ 0 10 9] 
[«9] 













10.03 


^7 / u y 


5' -^7^« 


6.72 






11.90 




5' 


7,a; 



[Oil 0 ] l 4 < * * jr—tftSttBTa 

SfcBSfflli7**7T*-- fej5e^Stf7'7^$ 
ttXbfex*/ji »Jb7 ■ 3'J JM109/rftPI530 ^:7>b # 
S-"J >100 iiq/mLRO' j PTG 1 nW^S trL»*5Q»Ltd 
£Sb, iTtrciAMttSbA:. 
[ 0 1 1 1 1 -f ^^>6q/dLRO'J8K«^(*i b'C h >J 
* 'J MB. * «J h 'J ( Afi« : ^ 'J 3>P , 

Wfflfb^^ttSift) . 7 * z-Mmv* h y -5 
- QptM.5)(cgMu cn«c±sa(oan*«rft.«af*as 

r-ioo mqf«.&a«J:^(Cttaib. ph^4,o tc«»bte 
^30 i Cr'?^Sfc;^i*rCo £Jttb«:5' --//S/> 

(>tt«J: < 5 ' -4 ^'>B#4.«SSbfcfl*, 
#VMB<rMl0t«(t:&bTJBl^*dCCS<>&' 

[0112] 
[«10] 
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8.93 




11.45 




9.62 




9.W 



[0113] 1 5 <x*>* 'Jt7^7-; *x£ 

xf * y b r • ? ? ? *x xm 1650 ©&$fflJ§i*W?fiA> 

uencer 5625 ( 5 >J S>* *HIJ> 

f N * *£<»7 $ ^BE?'J£ ** 1/ fc. ffi?flsffi$U*# 8 
[0 114] <2> Bti7**7T* — Wa- K-T* 

xs/* y tr • 7^ ? $x xm 1650 oC'^sSft^^Mu 

rrav and ThomsonCO^S <Nuc1. .Acid Res,, 4321. 3. 20 
1980) CCSfcC. £fe#DNA&SIHSOfc. cniSau. 
3 A I VtHH^muUfk. f 3 tmce&<fc0£tc J: 
♦J 3^6Kbp ©DNAKH-fc^HOfc, 77aS K-** 
£-pLCll8 {sieaitt^) £ Bam H I ftWKU. 
^WUfcttfeftDNARH-tafttt^^c. DNACMM* 
l*DNA 5 ?h (SgattU) *ffiK 

flKanfcflS«:T?T-?fc. *c*t\ f»6nfcDNAB 

100 *iqyW.*StfL*X**±K^I^-f * >*Xr£ 30 

[0 115] BHSSft#©4*i/A:«^«»«>*iSCC4 
«MOp- - ta?x^JtMBK&lQQ i*tt>>*A/Naw< 

fiUfc. ^it^^T^—fersttftJWLfciSSJt. p-~ 

#©Ste#ae-F»i^ w 77 y -ta*i#fctiJii. 7 
^^t^ -est**** LAcsmEiMi4(i#(ff &n 

fc. 40 

[0116] 5*^7t>- tfatt*«ai/fci4*«>» 

gfilU^i3D^-^(SU 7>t*^U>100 MQ/mL 

^ h I' O 4»lQq/dL*&triQOM 6feB*>- h »J •? i»'< ?7t 
- (pH5,0)50|uL £?£iJ0U 30*C 15 BSlBHfSttf i 
fc. HP LC^tcr 5' -/SO ttffl 
U «Bft»Stt*l#-7a»*ig«Ofc, ^OIS«, « 
B»a$Stt**U laWC-Btl? 4 



[0117] 1 6 <XS/* U 1 7 • 7y 9 #x J 
CM 1550 4 A 7 7 *~ttft£?0M£EPIfl> 

Steffi 1 5 vfthintcxi' * y 1 7 ♦ ? *x jcm 
!650ft*Btt7 *a7t * — Wte?fc3trDNA»fr 

*«re*±Tfi£tt*iBB<sft#© 1 1* j: 4; 7 ^^7 y 

fr©BtfT&!T->3te D c^7a? r^pEPnoi 

fc. »«Ofc»A$nA:DNAKM-©MKB«ttiB«:a 

[0 118] 5 6W^o-^>^J:0KS7^ 
7r *-tf«ETOi|*R*Ofe|*J|l. HHHHRCia. 
! <L Bam H I X'W)&2t\&2.4khp<Qjz*£<QifiX$ 

j Rtf Bain H I "CttKt/fcpBlMescripc K5(+) < A h 
CCif^Ufc^AS KDNA«tt.«b 
fc. PEPI305 ift*$nfcC^5^5 KDNAtfBl' 
r^^ccj: ox^ u tr • a y )Kao9 (S?iS»!!) ^ 

tSS U t C 7 > K r f 'J > 100 fx q/teL*S«? L S 

[0119] PEPI305 ftsirr&x^xybr* »y j 
mu9 (S?iiss? > o>&ffiztett* 0 7** u «astc j: 

t^c t-7'>''J-N>^-7l/- AW4S|25iJ*S 

^ag(?>r ^ ^s?^i^JS£m^ 1 0 tc^To c 
(07 5 >>B0J4>cmmS0N£W7 ^ ^Be29Ui^- 

^S59iJ#^ 1 0C'BgJ»toi9SlaOD ^ »«Sd*6BMr 

**.«nfc. CtlJ:0ltfi3n*.«ttaBH<D7 5yB 
Sd^iJ «a9WB9J»4- 1 l «:* OA:. C n J: 0 M 8 n 

MMBHtS D S - P A C E tiPttA^ «fc < HR Wc, K± 
5fx jcw 1550 CDBtt^ >r ^7 t ^ — bf 
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[0121] *SS£*I. 7 $ ✓ BEW&*K^CB*n 
(Oig^iJ 4 0tBPH£ttJ2&f t o fc. »i »fcr- * - a- a 
ttEMBLStfSW j SS-PROPCfeft. 

* D NA ItSrJTCfc* C 4##« l/fc. *igtCa - 

EW^6*tt* n*«6B©»*fi**27.o* p h > 

V&<>tc 9 

a? xTr-< ( Pruvidencia stuartii) <DBti? fr*? 
T 477,49*, ^M8^.i3t/^ ■ ^tfx 

(Ktoroanella morxjanii ) (CBfl? * *7 T £-"fe'4 7 
7.1^, iMrt*^ • fbA^A (Salmonella tvphim 
urium) ©Btt7 * 7,0 T £ ~«&44.3KatBHtt*>i< 

[0123] ft 4*. pePI305 &Xi'* 'J b 7 ■ 3 »J JM 
109 *OE*#3tffct*l*, AJ13144 4ftfi3ft, 

9 6^2^23ailT?KtC^It$n, *©SK##FERM B 
P-5423*W^3*Va'&, 

[0 124] *&Ml 7 <xw>jt7 ■ *9**x J* 



«H¥9 -3 7 7 8 5 

28 

CM 1550 63SMC'KS7 * *3 t * — b's8e*©SSSic J: 
UteFti etWdtb&x^A y tr * jmio9/pepi 

305 £, 7>ft'*J>100 fiq/toLfccfctf! PIG 1 wWSr 
0 8f**S#>. 48***? 1 B 

b tC 9 Bit* £ 5 wLOlOGtiW MB' <?7t- (pH7 . 0) 

[0125] \%hntcmwm&&mm^&m±&, 

77^; KpBluescnpt K5 ( + ) TW*cc*BCI*l/fc 
j-i.' x y b 7 • 3 "J JMUgKCXxS/x 'J b 7 * ^'-7 * £ 
x»4t*J: OSIlML/AiiRttiatt 4iR 4 l/Cifl*l/ 
fc*SS£S 1 1 tCiht • Xi'x >J tr • a »J JKL09/pB 

luescnpt K5 ( + > x^mmz&ftmmftztir. x 

V* |J b7 • 3 ? i- ^xff4tk-C4>*B«»ai4i*fi^ 
— #, X^j; »J b7 • a "J )K109/pePI305 t*X 
fx. 'J b 7 • 77 s ^xBttfetctt^'Cikiitt'Cizo 
4&c>AtttK8fgtt*nit/'C*l*) , C®tt**6*Al' 
«:DNAiHt*it/*y t7- ayfcfcl'TBtt?** 

7 7 *ss«i,ri>*c 4#**nfc. 

[0126] 



m & 




Jt$/» y tr • 7?tr*A J CM 1650 

x.>>* r J t7 • 3 V JHlOS/pBiuescript KS(+) 

X 2> * »J 1 7 • 3 l J JMMI3/ PEP1305 


000? 



[0127] £ttM 1 8 (Xl/x 'Jtr-y?-; Jtx j 30 
CM 1550 **©Bf»7 ^7t^ -*'afe«8»t**» 

«*»<?77- {pH.QKftJBo. cwc±ft«>xi/ 

x 'J t7 ■ a 'J W109/PEPI305 CT>S(*^teiiaf*mfi 
t 1 200nq/dL4^t'SJ:^^.fl]O, pM?:4.0 (ONEftbtatf 
6. 3SlCCMl»IIIBfi*tTi», gH#W<:&.«l/fe5' - 

1*5' -^^^>K^'C2' -><^'>KKtf3' - 

-/-/^>Bfl>a*tt^<i8»6n*^->fe. if**€:ia7 40 

d) MMk*SlSlM(hr)<r t *teWB»n»ttSl& 

[0128] i9<5?^ u*^ ^attfira 
r » ? * x ^7 T ^ - ^ise-?-«»»i*a 



■Ctt. #Xtcfl*J: < ja»«t?5 ' - 4 ✓ s<>BfcW4rt 

7^7T^-fe'g#mi>^ fe-^ticc 

Ml 5(cr^n-i>yi / ftix«/*iJt7 • ^7^i 
£*l*t£7 * ^ ^ T £ -fc'iSfc^-tc P C R 

^C44l/fe. 

[0 129] DNA^.«Sg (?77^ KM^tt'Af 
MSH»«f# 12, 1 3 Rtf 1 4 CCmt* y a" > » U* 

[0 130] gs^i/risteMi erMtfc^xi 

KpEPIlOS Inq. 7^ <Y"7 — 4 Of Ml37 7 ^ 7-RV 

»ia»*»>DNAxt«yy^—fef (aaatw) 2.5 

Jii;^, dATP, cOP. dCTP, dTTPS200 iill . ^ffc 

m h 'jA-ttKaa«a (ph8j> loom tcaaoi/. wc 
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V-PJ2MSL (*mmm) zm'tfittc. stem 

CC. g^UC^A $ KpEPI305 lnq, 
1/-CM137 ? 4 -?-M3 <s?ii£1±S!> StfMJHOG* «J 
d**U**F*2.5 iiniDl *«l*-CBttiCPCRKfc 

-4oo (7T.'i?^rtl:S!) *fflc*r*%j4iflicj:DtBM 
[oi3i] **i*-nQPCRj£jfofi int. *jp, io 

dCTP. OTTP, cfTTP&200 fiM, ttffcftU^A 5G*M ^ 
C>'*5<fc^y*V*^ l.SMH££tMDiMfl HJ*-*H« 

«B*ti , C37 , C*-C»*PWc©*, 3/C'C*15<HSSU ^ 

UDty'C, 94X;«30». 55*0* 2 7rC*3 »©*-f * 
.'L>£ ldB« OiSTPC R Slttrff -j & • 20 
[0 132] aHBOPCRJBSiPtailt C 1 a j t 
Bam H i T?Wttft7*^-.'U/^na*.'U^ttlbi/, 
xJr/-jUJtHOfe. CflPDNAKttt C ! a I £B a 
mH I T'ttKOfcpBlueseripc K5 ( + ) CC$g£l>. f#6 
n/c^A; KDNA*flfc»TS*fcJ:0xS'* 'Jb7 

■3»j mq9(3?i£H> *«B«3fti/fc. cn^ioo 

ji q,'mL<Z>7 > f y > «rS rfc L SK*gtt±K 7 U - r 4 

«TA*T > Ktt^fc*NB7**7T*-- k'* 2 

KtpEPIllfl &4MS(sfc a 
[0 134] H52iL/ri)EPI305 , ^7^^-ibTTWU* 



#au*^>*ig u'cd (cMfcwc*Ra7ir^7T 
[0 13 5] £6icitBtUTien3u. 

1/TMUT3004MUT320* U 3* J? U** F«rJBl*"CfiISM> 

> «7X/«9^>aatf (CA'T ) IC. 153#g(D^ 
VO-f*/>«BS <ATC > ^^U3f-^>SIS (A'CC) tCg 

«fWtl/fc, C^SPSiBe^^S^^AS K*pE 
PI330 £&gUfc 0 

[0136] *nen(o«isaiBtt7 t 
e-f**tr7"^^A KMAt/fcxfxijbr • 5«j j 

M109/pEPI310 . XI/* <J tr ■ 3 'J W109/PEPI320 
, XV* "J b? • 3 "J JM109/pEP!33O 5W9f43iB 
tt7irX7T>— b'iifii^Str??* * f*9kL*tc 
x^xUtrou jMic9/pepi305 £7>bVj>io 

0 pqMJUXI PTCli«ftdtrLttMl50«L(CttSL/, 
(Ml MBM ??7- (pW.0)SCR|| U - 4 *Cr'20f>felS 

[0137] fe&tt*^^l*r7£tfflft£Rft, 
[0138] mWHnKNtttc J: D \mutc&M*m 

&M3Btt7 ^7t »-«iM'rni>»£autt7 4 
x y r * — tb^ x * u * * y- «Hi«T o r 

[0 139] 
[Si 2] 



^M2K 






p£HW05 




100 


pEPl 3JQ 


(6GG) -t Asp KTA*TI 


11 


pEP] 32C 


»»Mle hTCi - Thr !A*CC) 


38 


p£f)330 


t4 Gly fOGC) - Aai» |U # A*TS 
'"lie (ATC) - Thr (A'CC) 


18 



[014 0 ] %%mi 0 ( * * u*? y-tfjsttBTa 

KH9Wt7 * *7 t b'«e^Str7'7^ $ K* 

^AUfcXS^i UfcT ■ 3 'J JM109/pePI310, X^*«J 
b7 • ^ »J ]^09/pEPI320. XV* "J 1 7 - 3 »J MOT 



r"«:«Al/fcX^*'Jb7* 3 U JMW9/pEPI3 
05^:. 7>b*^>100.tfQ/Mjat>'I PTO 1 rtftdb 

[0141] fDiSt h l J9^12o/d1fiff^/^>6 

StB/cxi/x |J t7 - 3 'JSmt^eS^^teigS^ 
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[0142)88*, «mtiE5 ' - ^»BE'££(m 
a'dL) KMk«SfS3vl9(hr)6 t *fc*ffl*HBH*x 
W L'bT - 3 U (Eshenchia coli) 3M109/p£P! 305, 
WSft=ft»*x^* 'J t 7 • s »J (tshsrichia coli) 

3kio9/pepi3io. afe^R/^iix^i y tr - ^ i» <es 

henchia coli) 3M109/pEPI 320, fiSfflft^iS/a 
■J t 7 • 2 ij (Esherichia cob) 3Ktt09l/pEPI330CC'S-@ 
i* £ ICS 1/ fc« S CC * SlS©lt«5 *7nT 0 10 

[ o 1 4 3 ] * b'sttftratait^ 

✓ toB^iR*ao'9fBJB^iai±(./^. 7 4#B©$nj 

r * ^ 5 * >R8i sat? * u * ~ >*ss^ <t s& <*nfc 

IfcRSSBtt? ^7t^- -tOi£?f8ttttx ij b 7 
■3'J JM109/pEP!330 #ftfc]fcl»5' -^tOg© 

gg-fcml/fc. 20 
[0144] *fe«2 1 ( > i? I,*? tfStefeTS 

K-5' -»XA^ii) 

gt«sB»7*^7T ^-^'ae^s^-^^* 

9Xt/feXt/x 'Jtr • ^ 'J JM109/pEPI330 £7>b 
S"J>ioo UQ/niStU j PTG 1 iiW^Stf LSH&SOwLfc: 

ABO. pHfr4.0 K«tKO«t#&, JSWrffflBEItS-lt 



[0146] 
[Hi 3] 







±J8£ (a,ML> ! 




5' 


7.45 




5' -;/7-;ugi 


4.77 






8.93 






66U 



[0147] *fc«2 2 ( js * u** fcflittttT* 
Btt? 4X7 7 b'jie^iSf^^ffiC^&saiBffc 

iSAlfeJ-Vx U t7 • 3 "J JM109/pEP!330 £. 7> 
b^"J>i00 MaMao'I PTG 1 nt^l^ ^ tr L ^ ife 50fenL 

tc»«u 3rcx'i€«#tsi§aL/fco 

[0148] Y / V>6q/dL4, L'C 1 'J 

* 'J »B. * V «B^ h 'J ■» A : y 3 > P , 

Wfflfk^*fe^tt»fl) . 7*^«B^th'J«5^ 
*&tt*r^J<a MtR*J+ b »J 9^12q/dL<t&10GnM W 
»^7t- (pm.0>(C&IKU CttK±aS<D8f**fe 
ttaH*SS-C20O«q/dLt & ^ Ka3j»U pH£4.0K 

«»U<r^6. 3fC , C32BBSlS8*&. 4«l,&5' 

- ^ ->*»BC'S*ft 1 4 tcscr o orn<rtm»«j?# 

&ffl<,>fcig#K i^J: < 5 ' - ^ / S'>B#£fi£9« 

5' -^✓K>BI©9WB3W**-7it. 
[0149] 
W14] 





4«5' -Y^i/vB (fi/dL) 












T-60 j 




7.73 i 



405KEWC*S : 20 
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ATGAAGAAGA ATATTATOOC CCGTTCTCTC TTCTCAjCTCT TTTCCCTTTC OKCCTUHX 
CCGMOXCC COCGCAAOGA TCCOCCACC AAQ0CGGATT TATATTATCT GAAAAATGAA 120 
GAGCCTATCX ACAGOCTCAA ACTCTTACCG CCACCCCCCG AflCTCGOCAC TATTCACTTT 180 
TTAAATCATC AGCCAATCTA TCAGAAAG0C CCIATCCTCC OCAATAQQGA OOGCGGAAAA 
CAOCCACACG CAGATCCTGA CCTaXCGCA CGOCGTGTGG CAACGGCATT TTCAGQCCCA 
TTCCOCTATC CGATAACCGA AAAAGACTCT OCCCACCTUT ATAAACTOCT CACCAATATG 
ATTGAQCATC CCQGTGATCT TCCOVCOCOC TCCCCCAAAG AACATT.KAT (XXSOTGCCG 420 
CDOTTTCCCT TTTACCGCAC AGAAACCTCT AATACCAAAG ATCAGAAAAA /Oa<XA<X 480 
AACCGATCTT ACCXCTCAGC TCATACCTCT ATOCOaCCG CAACCXCACT GGTCCTCGCX 
CAWCVCC CGGCAAATCA GGATCCCATT aOAACGGC GTTATCAGCT CEGACAGACC 
CC0CTGA7TT CCCGCT ATCA CTC50CACW CATCTGGATG CCXCCCCCAT TCTCJGGTTCA 
CCCCCTCrCG GGACATTACA TTOEATCCC CCATTTCACG COWOTAGC CAAAGOCAAA 
CAGCMTTTC CACAAAAATC ACAGAM 

r 249 : ■ (Organella rconqanii 

r 0>>- : jftgatt ft& : NCBS 10466 

Met Lys Lys Asn lie He Ala Gly Cys Leu Phe Ser Leu Fhe Ser Leu 
-20 -15 -10 -5 

5er Ala Leu Ala Ala He Pro Ala Cly Asn .Asp Ala Thr Thr Lvs Pro 

1 5 10 

.Asp Leu Tvr Tyr Leu Lvs Asn Clu Gin Ala He Asp Ser Leu Lvs Leu 

15 20 25 

Leu Pro Pro Pro Pro Clu Val Cly Ser He Cln Phe Leu Asn Asp On 

30 35 40 

Ala Hex Tvr Glu Lvs Civ Arg fc]=t Leu Arg .Asn Thr Glu Arc. Glv Lys 
45 50 55 60 

Cln Ala Gin Ala Asp Ala Asp Leu Ala Ala Civ Gly Val Ala Thr Ala 

55 70 75 

Phe Ser Cly Ala Phe Civ Tyr Pro !le TTir Clu Lvs Asp Ser Pro Clu 

50 85 90 

Leu Tyr Lvs Leu Leu Thr Asn fctei He Glu .Asp Ala Cly Asp Leu Ala 

55 100 105 

Thr Arg Ser Ala Lvs Clu His Tvr Met Arg He Arg Pro Phe Ala Phe 

110 115 120 

Tyr Gly Thr Glu Thr Cys Asn Thr Lys Asp Cln Lvs Lvs Leu Ser Thr 
125 130 135 140 



http://www4.ipdl.ncipi.go jp/tjcontentdbenjpdl?N0000=21&N0400^mage/gif&N0401=/N... 5/9/2006 



Page 1 of 1 



(15) ^¥9-37 7 8 5 

35 36 
Asn Gly Ser Tyr Pro 5er Gly Mis Thr Ser He Gly Trp Ala Thr Ala 

145 150 155 

Leu Val Leu Ala Clu Val Asn Pro Ala Asn CI n Asp Ala He Leu Clu 

160 165 170 

Arq Cly Tvr Gin Leu Cly Cln Ser Apq Val He Cvs Civ Tyr Mis Trp 

175 180 185 

Cln Ser Asp Val Asp Ala Ala Arq lie Val Cly Ser Ala Ala Val Ala 

190 195 200 

Thr Leu His Ser Asp Pro Ala R»e Gin Ala Cln Leu Ala Lvs Ala Lvs 
205 210 215 220 

Cln Glu Phe Ala Cln Lvs Ser Cln Lvs 
225 22? 

&1<C^£ : 229 ittta : *)ltf*v ■ (fcbrqanella morxianii 

r#a*/- : g£$K teS : NCZW 10466 

EfllOttft : IS© * 

Ala He Pro Ala Civ Asn Asp Ala Thr Thr Lvs Pro Asp Leu Tvr Tvr 

15 10 15 

Leu Lvs Asn Glu Cln Ala He Asp 5er Leu Lvs Leu Leu Pro Pro Pro 

20 25 30 

Pro Glu Val Gly Ser lie Gin Phe Leu Asn Asp Gin Ala Met Tvr Clu 

35 40 45 

Lvs Gly Arq Met Leu Arq Asn Thr Glu Arq ay Lvs Cln Ala Cln Ala 

50 55 60 

.Asp Ala Asp Leu Ala Ala Gly Cly Val Ala Thr Ala Rie Ser Cly Ala 
65 70 75 80 

Fhe Gly Tvr Pro He Thr Glu Lvs Asp Ser Pro Glu Leu Tyr Lvs Leu 

85 90 95 

Leu Thr Asn Met He Clu Asp Ala Gly Asp Leu Ala Thr Arq Ser Ala 

100 105 110 

Lvs Glu His Tyr fctet Arq He Arq Pro Rie Ala Phe Tyr Gly Thr Clu 

115 120 125 

Thr Cvs Asn Thr Lys .Asp Gin Lys Lvs Leu 5er Thr Asn Gly Ser Tyr 

130 135 140 

Pro Ser Cly His Thr Ser He Cly Trp Ala Thr Ala Leu Val Leu Ala 
145 150 155 160 

Clu Val Asn Pro Ala Asn Gin Asp Ala He Leu Glu Arq Gly Tyr Cln 

155 170 175 

Leu Gly Cln Ser Arq Val He Cvs Gly Tvr His Trp Cln Ser Asp Val 

150 185 190 

Asp Ala Ala Arq He Val Glv Ser Ala Ala Val Ala Thr Leu His Ser 

195 200 205 

.Asp Pro Ala Phe Cln Ala Gin Leu Ala Lvs Ala Lvs Cln Glu Rie Ala 

210 215 220 

Cln Lvs Ser Cln Lvs 
225 229 
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EM 

ATGAAAAAAC CTCTTCTCGC ACTTTCTTTT CCCCCATTU TCTCTTCTCA aXCCTCOCG 60 
CTOCTCECTA CCCOCAACJQA CACIACCACC AAAGCGGATC TCTACT.ACCT OWAACACT 120 

wcccatta ac^ckxtcgc oacrrcccc ccaccacok ccctggoctc arrasm is> 

CTCAACGATC AGCCCATCTA TWCACGOC OOOTCCTCC OC^ACAODGA AGGCGGTAAG 240 

croccaxcc aagatccaaa cacAOCAcr cxkcocctto ccaatccttt ctccoodocg 3so 

TTTGGTAGCC CCATCACCGA AAAAGACSGQC CCaXCCTCC ATAAATTACT (aCCAATATG 360 

ATTCAOCAQC CCCCOCATCT GCCCACCOX AGQTCGAAAG ATCACTATAT CEGCATTOT 420 

ODCTTOXCT TTTATOCCT CTCTACCTCT AATACCAODG AOCACG^CAA /CTCTCXAAA 480 

MTCGCTCTT ATCCCTCCGC OCATACCTCT ATCCOCTOCO CTACTGCCCT OTCCTCGCA 540 

GACATQWX aCAQOGOCA GAAQWCATC CTGAAACOOG CTTATQACCT QXOJWGZ 500 

aXCTGMTTT CCCGCTACCA CTOCCACACT CATCTCGATG CaCCCOGCT AGTCGGATCT 660 

aXCTTCTCG CGCCCTCCA TACCAAGCCC CCCTTOCACC ACaCACTTCCA GVAAGCCAAG 720 

OXCAATTCG OCCAOCATCA GAAGAAA 747 
EMM : ! 0 40*&ai 

EMOJK3 : 24S : x!/* 'Jbr- ?'<7 £ A < Escherichia blat 
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Met Lvs Lvs Anq Val Leu Ala Val Cvs Rie Ala Ala Leu Phe Ser 5er 
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CIn Ala Leu Ala Leu Val Ala Thr (fly Asn .Asp Thr Thr Thr Lvs Pro 

15 10 
Asp Leu Tvr Tyr Leu Lvs Asn Ser Clu Ala He Asn Ser Leu Ala Leu 
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15 20 25 30 

Leu Pro Pro Pro Pro Ala Val Civ Ser He Ala Phe Leu Asn Asp On 

35 40 45 

Ala Mex Tyr Clu Cln Cly Arq Leu Leu Arq .Asn Thr Clu Anq Civ Lvs 

50 55 50 

Leu Ala Ala Clu Asp Ala Asn Leu Ser Ser Cly Glv Val Ala Asn Ala 

65 70 75 

Fhe Ser Cly Ala Rie Cly Ser Pro He Thr Clu Lvs Asp Ala Pro Ala 

80 85 90 

Leu his Lvs Leu Leu Thr Asn Met He Clu .Asp Ala Cly Asp Leu Ala 
95 100 105 110 

Thr Arq Ser Ala Lvs Asp His Tyr Met Arq He Arq Pro Fhe Ala Fhe 

115 120 125 

Tyr Cly Val Ser "Thr Cys Asn Thr Thr clu On Asp Lys Leu Ser Lvs 

130 135 140 

.Asn Gly Ser Tyr Pro 5er Cly His Thr 5er He Cly Trp Ala Thr Ala 

145 150 155 

Leu Val Leu Ala Clu He Asn Pro Gin Arq On Asn Clu He Leu Lvs 

160 165 170 

Ana Civ Tyr Glu Leu Oy Gin Ser Anq Val He Cvs Cly Tyr His Trp 
175 ISO UB5 190 

On Ser Asp Val Asp Ala Ala Arq Val Val Ov Ser Ala Val Val Ala 

195 200 205 

Thr Leu His Thr Asn Pro Ala Rie Gin cln On Leu Cln Lvs Ala Lys 

210 215 220 

Ala Glu Phe Ala Cln His Gin Lys Lys 
225 230 
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Leu Ala Leu Val Ala Thr Gly Asn Asp Thr Thr Thr Lvs Pro Asp Leu 

15 10 15 

Tyr Tyr Leu Lys Asn 5er Glu Ala He Asn Ser Leu Ala Leu Leu Pro 

20 25 30 

Pro Pro Pro Ala Val Ov Ser lie Ala Rie Leu Asn Asp Gin Ala Met 

35 40 45 

Tyr Glu Cln Gly Arq Leu Leu Arq Asn Thr Ou Arq Civ Lvs Leu Ala 

50 55 60 

Ala Glu Asp Ala Asn Leu Ser Ser Gly Civ Val Ala Asn Ala Rie Ser 
65 70 75 80 

Ov Ala Phe Glv Ser Pro He Thr Glu Lvs Asp Ala Pro Ala Leu ttis 

35 90 95 

Lvs Leu Leu Thr Asn Met He Clu Asp Ala Ov Asp Leu Ala Thr Arq 

100 105 110 

Ser Ala Lvs Asp His Tyr Met Arq He Arq Pro Phe Ala Phe Tvr Ov 

115 120 125 

Val Ser *mr Cvs Asn Thr Thr Clu Gin Asp Lvs Leu Ser Lvs Asn Ov 
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5er Tyr Pro Ser Civ His Thr Ser He Civ Trp Ala Ttir Ala Leu Val 
145 150 155 160 

Leu Ala Clu He Asn Pro Gin Arq Gin Asn Clu He Leu Lvs Arq Cly 

155 170 175 

Tvr Clu Leu Civ Cln Ser Arq Val lis Cys Cly Tyr His Trp Cln Ser 

180 185 190 

Asp Val Asp Ala Ala Arq val val Cly Ser Ala Val Val Ala Ihr Leu 

195 200 205 

tfis Thr Asn Pro Ala Rie Cln Cln Cln Leu Cln Lvs Ala Lvs Ala Clu 
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